Rationale: Ingestion of foreign bodies often occurs in clinical environments, especially in toddlers and aged patients. Although plain radiography and CT are widely used for the assessment of foreign bodies, sonography has an advantage in the diagnosis of some radiolucent foreign bodies, such as wood and bamboo materials.
Introduction
Ingestion of foreign bodies often occurs in clinical environments; most of these objects pass through the alimentary tract in an uneventful manner. Incidence of digestive tract damage, such as obstruction and perforation of an ingested foreign body, is less than 1%. [1, 2] Relying on history and symptoms to make a definite diagnosis is difficult, as most patients, especially toddlers and elderly, are unaware of the ingestion of a foreign body. Although plain radiography and computed tomography (CT) are widely used for the assessment of foreign bodies, sonography is also helpful for diagnosis in some radiolucent foreign bodies. [3] We report a case in which a bamboo stem penetrating out of the gastric antrum was found by ultrasound (US) but not plain radiography, CT, or gastroscopy.
Case report
An 80-year-old woman presented with a 4-day history of right upper quadrant abdominal persistent distended pain without radiation. No fever, vomiting, or weight loss was reported. She was a farmer without a significant past medical history or a family history of malignancy. She denied a history of foreign body ingestion in the digestive tract. Physical examination showed right upper abdominal tenderness and mild muscular tension. Laboratory studies showed a white blood cell (WBC) count of 11100/mm 3 with 88.1% neutrophils, a hemoglobin level of 85.0 g/L, and a C-reactive protein (CRP) concentration of 96.34 mg/L. Serum biochemical analyses including glucose level, liver function, renal function, amylase, lipase, cardiac markers, and tumor markers showed no abnormalities. Chest and abdominal radiographs were unremarkable. A preliminary abdominal US showed no remarkable signs except for chronic cholecystitis. Subsequently, an enhanced abdominal CT was performed, which revealed thickening and edema of gastric wall of antrum and chronic cholecystitis. She had no pain relief after 2 days of antibiotic and symptomatic therapies with a WBC count of 8300/mm3 and a CRP concentration of 102.70 mg/L. A repeat abdominal US was performed, and a hyperechoic straightline foreign body (3.5 Â 0.14 cm) with a needle tip was identified (Fig. 1 ). This foreign body was located within gastric wall of antrum embedded within a heterogenic echo inflammatory mass (5.5 Â 1.7 cm) in the right periumbilical abdomen.
The patient was advanced to gastroscopy at once, which showed no abnormity of the stomach and duodenum, with the exception of chronic non-atrophic gastritis. A laparotomy was subsequently conducted. A 6 Â 4 cm inflammatory mass with yellow empyema of almost 30 mL in the right upper abdominal was found, and a bamboo stem ran obliquely out of the anterior wall of the gastric antrum during the operation. The perforation diameter was approximately 1.0 mm with significant local tissue edema (Fig. 2) . The foreign body was removed, and percutaneous drainage of the right liver was performed. Pathology showed microscopic amounts of inflammatory necrotic tissue (Fig. 3 ). She had a fever during the postoperative phase, and intravenous antibiotic therapy was administered for 2 weeks until her body temperature dropped to a normal level, and CRP decreased to the normal limits. she was discharged from the hospital. She recovered well during the follow-up phase at the outpatient clinic.
Discussion
The most common sites of perforation are the gastric antrum, the duodenum, the ileocecal junction, and the sigmoid colon; perforation can be caused by sharp foreign bodies such as fish bones, chicken bones, needles, and toothpicks. [1, 4] The patient was unable to recall the incidence of bamboo stem ingestion. We 
Radiopaque objects can be easily diagnosed with plain radiographs. However, it is a challenge for plain radiographs to diagnose radiolucent foreign bodies, such as wood and plastics. [5] One study revealed that plain radiographs have only 7.4% sensitivity at identifying wood foreign bodies. [6] Another study including 200 patients found that plain radiographs could only detect 15% of wood particles. [7] Previous studies [1, 4] have demonstrated that CT is useful for evaluating the presence of foreign bodies, especially in detecting complications, such as perforation and abscess formation because of its high resolution and accuracy. The CT has been reported to have higher sensitivity in foreign body detection compared with plain radiography of faintly opaque objects of small size. [2] In this case, CT found edema and thickening of gastric wall of antrum. We suggest that CT missed the foreign body due to its radiolucent character. Meanwhile, we infer the imaging slice is not thin enough to reveal the foreign body because of almost parallel orientation of the bamboo stem to the scan plane.
Sonography has been proven useful in detecting superficial foreign bodies, especially radiolucent ones. [8] A recent metaanalysis found that US has 72% sensitivity and 92% specificity for identifying foreign bodies in soft tissues. [5] One study compared the sensitivity of CT and US for detecting foreign bodies in in-vitro models simulating superficial soft tissues, and it demonstrated that wood and plastic foreign bodies are more clearly on US images. [9] The US can also identify the location and shape of foreign bodies in the alimentary tract in pediatric population. [3, 8, 10] The US is not only safe and repeatable but also can show the foreign body as hyperechoic structures. [8] Wooden materials always appear as hyperechoic structures in US, while the adjacent soft tissue visualized as hypoechoic due to reactive inflammation. [11] In this case, only in a supine position, the patient received preliminary US on a full stomach in the emergency room, and the result was negative. The patient underwent a repeated US on an empty stomach. US showed the status and location of the bamboo stem as a hyperechoic straight-line, which located within gastric wall of antrum after changing the patient's position. Meanwhile, US can also provide relative information such as integrity of the gastric wall, changes in the surrounding mesentery, the presence of free peritoneal fluid, and relationships with other abdominal organs. [12] Sometimes sonography of a water-filled stomach as an acoustic window can be helpful to visualize gastric foreign bodies because it reduces air artifacts. [8] It is a complementary method for helping diagnosis although we didn't use the technique in this case. Furthermore, observation of US also depends on the degree of clinical skills. Obliquity of the foreign body to the US beam always results in underestimation of its size. A perpendicular or near-perpendicular angle of approach to the surface of a foreign body can provide a strong reflection back to the transducer and produce a reverberation artifact. Both techniques are helpful in identifying objects. [13] The presence of acoustic shadowing is variable and depends on the composition of the foreign body and the incidence of the beam. [10] The comettail artifact always indicates metallic objects. [8, 10] Gastrointestinal endoscopy has been reported as having high sensitivity for foreign body detection. [14] This technique failed to identify the foreign body in this case, possibly due to the gastric mucosa being penetrated and subsequently healed. Therefore, endoscopy may be helpful when performed early, such as before foreign body migration and mucosal healing. [4] We recommend that the elderly, especially those without teeth, should have healthy dietary habits in daily life. Plain radiography and CT can provide necessary and sufficient information for physicians in most cases, but when radiography and CT are negative, especially a radiolucent foreign body is suspected, sonography can be helpful to evaluate the location and status of foreign bodies. A foreign body detection with US is especially important in resource-limited areas where no other diagnostic imaging exists. The US can be utilized as a problem-solving tool when radiolucent foreign bodies are suspected, especially when the results of CT and gastric endoscopy are negative. Furthermore, we suggest the need for further studies to evaluate the value of sonography in detecting foreign bodies in alimentary tract in elderly. 
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